Opioid receptor regulation of the release of norepinephrine in brain.
The ability of opioids to inhibit the release of norepinephrine (NE) from slice preparations of brain has been tested. Slices of brain were preincubated with [3H]NE allowing uptake of the [3H]NE into intraneuronal stores of NE. After rinsing, the tissues were incubated at 37 degrees C in Krebs buffer containing 5mM K+, for estimation of baseline release and then in 20 mM K+ to stimulate release. The [3H]NE released into the incubation medium was increased by blockade of neuronal re-uptake with desipramine and by blockade of alpha 2-adrenoceptors with yohimbine. These agents were used routinely in subsequent incubations. Release was also Ca2+ dependent. Stimulated release of [3H]NE from slices of cortex of the guinea pig and rat was inhibited by the mu opioid receptor agonist, Tyr-D-Ala2-Gly-NMePhe-Gly-ol (DAGO) in a naloxone-reversible manner, although naloxone itself produced a measurable inhibitory effect in the absence of opioid agonist. Stimulated release of [3H]NE from slices of guinea pig cortex was also inhibited by the delta receptor selective peptide, [D-Pen2, D-Pen5] enkephalin (DPDPE), and the kappa receptor selective agent, U50,488H. The inhibitory effect of both agents was reversed by naloxone. In rat cortex, DAGO induced a similar inhibition of release to that seen in guinea pig cortex, but DPDPE and U50,488H were much less effective, producing only weak inhibition even in large doses. Similar results were obtained when effects of opioids on [3H]NE release from hippocampus and cerebellum of the guinea pig and rat were compared. In guinea pig tissues, agonists acting preferentially through mu, delta and kappa receptors were all active in inhibiting stimulated release of [3H]NE, but in hippocampus and cerebellum of the rat, only DAGO inhibited release while DPDPE and U50,488H either had no effect or potentiated the stimulated release. These results suggest that in the rat only mu type opioid receptors mediate an inhibitory regulation of NE release from the cortex, hippocampus and cerebellum terminal projections of locus coeruleus noradrenergic neurons. In the guinea pig, stimulated release of [3H]NE was subject to inhibitory regulation by mu, delta and kappa opioid receptors.